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(54) Semiconductor device and method for making the same 



(57) A semiconductor device includes a resin hous- 
ing (14, 14A, 14B, 14C)provided with afunctional part, 
a wire pattern (12a) made of a conductive material and 
molded in the resin housing (14, 14A, 14B, 14C), a part 
of the wire pattern (12a) being exposed from the resin 



housing (14, 14A, 14B, 14C),an electronic part (9) con- 
nected with the wire pattern (12a) in a state where the 
electronic part (9) is molded in the resin housing (14, 
1 4A S 1 4B, 1 4C), and a semiconductor element (1 0, 1 0A) 
connected to the part of the wire pattern (1 2a) exposed 
from the resin housing (14, 14A, 14B, 14C). 



FIG. 3 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention generally relates to 
semiconductor devices, and more particularly, to a sem- 
iconductor device, which unifies a light receiving ele- 
ment and a lens for photographing as a package, and 
is suitable for photographing. 

2. Description of the Related Art 

[0002] Recently, a cellular phone and a mobile per- 
sonal computer in which a small sized camera is built 
have been developed. For instance, it is possible to take 
a picture of a person using the cellular phone by the 
small sized camera built in the cellular phone, so as to 
take a picture in the cellular phone as image data, and 
to transmit the image data to an opponent of the person. 
Such a small sized camera generally comprises a 
C MOS sensor and a lens. There is a demand for min- 
iaturizing the small sized camera for the cellular phone 
as well as miniaturizing the cellular phone and the mo- 
bile personal computer. A semiconductor device pack- 
age formed by unifying the light receiving element and 
the lens has been developed to meet the demand for 
miniaturizing such the small sized camera. 
[0003] Fig. 1 is a cross-sectional view showing a con- 
ventional semiconductor device package unifying a lens 
for photographing and a semiconductor chip having the 
C-MOS sensor. In the semiconductor device package 
shown in Fig. 1 , a semiconductor chip 1 having a C-MOS 
sensor is mounted on a printed circuit board 2 which is 
rigid and wire-bonded to a pattern wire 2a of the printed 
circuit board 2, in a state where a light-receiving surface 
1a of the chip 1 is top. 

[0004] A lens 3 for photographing is attached to a 
housing 4. The housing 4 is fixed on the printed circuit 
board 2 in a state where the lens 3 is arranged in a des- 
ignated position above the light-receiving surface 1a of 
the chip 1 . Therefore, the semiconductor device pack- 
age for the small-sized camera shown in Fig. 1 has a 
structure where the semiconductor chip is mounted on 
the board and the lens is arranged above the chip. Fur- 
ther, an IR filter 5 is arranged between the lens 3 and 
the semiconductor chip 1 . 

[0005] A positioning pin 6 is formed on a base of the 
housing 4. The housing 4 is precisely positioned on the 
printed circuit board 2 by inserting the pin 6 in a posi- 
tioning hole 7 provided in the printed circuit board 2. 
Thus, it can be carried out to position the lens 3 attached 
to the housing 4 relative to the semiconductor chip 1 
which is mounted on the printed circuit board 2. 
[0006] In the semiconductor device package having 
the above-mentioned structure, another printed circuit 
board 8 is arranged under the printed circuit board 2 in 



a case where an electronic part 9 such as a capacitor, 
resistor, and the like is mounted. That is, the printed cir- 
cuit board 2 having the semiconductor chip 1 and the 
housing 4 is mounted on the printed circuit board 8, and 
5 the electronic part 9 is mounted on the printed circuit 
board 8. 

[0007] However, the above-mentioned conventional 
semiconductor device package has the following disad- 
vantages due to its structure. 

w [0008] First of all, referring to Fig. 2 which is a plan 
view showing an arrangement of parts of the semicon- 
ductor device package of Fig. 1 , the electronic part 9 is 
arranged outside of the printed circuit board 2 on which 
the semiconductor chip 1 and the housing 4 are mount- 

15 ed, in a case where the electronic parts 9 are mounted 
on the printed circuit board 8. Accordingly, the printed 
circuit board 8 is bigger than the printed circuit board 2, 
so that the size of the entire semiconductor package is 
increased. 

20 [0009] Secondly, as to a manuf actu ring process of the 
semiconductor chip having a light-receiving element, a 
back of the semiconductor chip 1 is ground by a grinder 
in order to reduce a thickness of the semiconductor chip 
1. 

25 [001 0] Therefore , the thickness of the semiconductor 
chip 1 fluctuates on an individual wafer basis. A range 
of the fluctuation is normally between pius 15 \xxr\ and 
minus 1 5 u.m and an allowable range of the fluctuation 
is between about plus 30 um and minus 30 urn. 

30 [0011] In case of that the thickness of the semicon- 
ductor chip 1 is fluctuated, a distance between a light- 
receiving surface 1 a of the semiconductor chip 1 and 
the lens 3 is also fluctuated. 

[0012] The lens 3 is arranged at a designated dis- 

35 tance from the surface of the printed circuit board 2 and 
the light-receiving surface 1 a is arranged at the distance 
corresponding to the thickness of the semiconductor 
chip 1 from the surface of the printed circuit board 2. 
Therefore, the light-receiving surface 1 a of the semicon- 

40 ductor chip 1 approaches the lens 3 when the thickness 
of the semiconductor chip 1 is increased. The light-re- 
ceiving surface 1 a of the semiconductor chip 1 is remote 
from the lens 3 when the thickness of the semiconductor 
chip 1 is decreased. 

45 [0013] The distance between the lens 3 and the light- 
receiving surface 1 a of the semiconductor chip 1 is set 
equal to a focal length of the lens 3, so that a picture 
taken by the lens 3 is formed on the light-receiving sur- 
face 1a precisely. Accordingly, if the distance between 

50 the light-receiving surface 1 a and the lens 3 is fluctuates 
as described above, there is a problem in that an unfo- 
cused state happens and the picture is out of focus. 
[0014] Thirdly, in case of that the semiconductor chip 
1 is mounted on the printed circuit board 2, the semi- 

55 conductor chip 1 is glued and fixed on a surface of the 
printed circuit board 2 by a die apparatus. 
[0015] The die apparatus holds the semiconductor 
chip 1 by suctioning the surface of the semiconductor 
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chip 1, namely a face on which the light-receiving ele- 
ment is formed, and carries and places the semiconduc- 
tor chip 1 on the printed circuit board 2. Accordingly, it 
is impossible to recognize a face on which the light-re- 
ceiving element is formed by image recognition, be- 5 
cause the surface of the semiconductor chip is covered 
with a suctioning apparatus. Therefore, an external form 
of the semiconductor chip 1 is recognized by image rec- 
ognition and the external form is a used as a reference 
to decide a position of the semiconductor chip on the 
printed circuit board. 

[001 6] However, a positional relationship between the 
light- receiving surface 1a of the semiconductor chip 1 
and the external form is not always the same. That is, 
the external form of the semiconductor chip 1 is defined 
when a wafer is divided by dicing so as to individualize 
the semiconductor chip 1 . The position of the light-re- 
ceiving surface relative to the external form of the sem- 
iconduclor chip 1 »s changed by changing the cutting po- 
sition by dicing Therefore, there may be a case in which 
a focal position o' the lens 3 is not precisely coincident 
with a center of the light -rcccrvmg surface 1a. 
[0017] Fourthly a pad for wire bonding, formed as a 
part of a wire pat l cm 2a must be a -ranged around the 
semiconductor chip because tho semiconductor chip is 
mounted on the pnrtoc crcu t board by wire-bonding. 
Therefore, it is necessary to provide a p ace on the print- 
ed circuit board 2 wnere the bonding pad is arranged. 
The above-mentioned arrangement is an obstacle to 
miniaturize the semiconductor device package. 
[0018] Lastly, the substantially necessary thickness 
as the semiconductor device package is equal to the 
sum of the focal distance of the lens 3 and the thickness 
of the semiconductor chip 1 . However according to the 
above-mentioned conventional semiconductor appara- 
tus package, the actual thickness of the semiconductor 
device package is equal to the sum of the focal distance 
of the lens 3, the thickness of the semiconductor chip 1 , 
and the thickness of the printed circuit board 2, because 
the printed circuit board 2 is arranged at the opposite 
side of the lens 3 regarding the semiconductor chip 1 . 
[001 9] Therefore, the thickness of the semiconductor 
device package is increased by the thickness of the 
printed circuit board 2. Besides, when the electronic 
parts 9 are mounted, the actual thickness of the semi- 
conductor device package is further increased with the 
thickness of the printed circuit board 8, because the 
printed circuit board 8 is further equipped under the 
printed circuit board 2. 

SUMMARY OF THE INVENTION 

[0020] Accordingly, rtis ageneral object of the present 
invention is to provide a novel and useful semiconductor 
device in which the problems described above are elim- 
inated. 

[0021] Another and more specific object of the 
present invention is to provide a semiconductor device 



package whose thickness and area are smaller than a 
conventional device and to provide a method for making 
the same. 

[0022] The above objects of the present invention are 
achieved by a semiconductor device including a resin 
housing provided with a functional part, a wire pattern 
made of a conductive material and molded in the resin 
housing, a part of the wire pattern being exposed from 
the resin housing, an electronic part connected with the 
wire pattern in a state where the electronic part is mold- 
ed in the resin housing, and a semiconductor element 
connected to the part of the wire pattern exposed from 
the resin housing, wherein the semiconductor element 
provides a designated function in cooperation with a 
functional part of the resin housing. 
[0023] According to the above invention, the wire pat- 
tern is molded in the resin housing, so that the board for 
supporting the wire pattern is not necessary. The thick- 
ness of the semiconductor device can be decreased by 
an equal length to the thickness of the board. Besides, 
the electronic part is also molded in the resin housing, 
and thereby the board for arranging the electronic part 
around the resin housing is not necessary. Hence, the 
area of the semiconductor device is reduced and the 
thickness of the semiconductor device is also de- 
creased. 

[0024] In the above-mentioned semiconductor de- 
vice, the semiconductor element is flip chip mounted to 
the part of the wire pattern exposed from the resin hous- 
ing. 

[0025] According to the above invention, the semicon- 
ductor chip is mounted to the wire pattern of the resin 
housing through the projection electrode. Therefore, it 
is not necessary to arrange a wire for electrically con- 
necting with the semiconductor element around the 
semiconductor element and to reduce the area of sem- 
iconductor device. Besides, the back which is an oppo- 
site side of the circuit forming face of the semiconductor 
chip can be held. Therefore, it is possible to mount the 
semiconductor chip while recognizing the image of the 
circuit forming face. Thus, it is possible to mount the 
semiconductor chip onto the board with high positioning 
accuracy. 

[0026] Additionally, the part of the wire pattern ex- 
posed from the resin housing may project from a surface 
of the resin housing. 

[0027] Accordingly, the semiconductor device can be 
mounted to other board easily by using the projected 
part of the wire pattern from the resin housing as an out- 
side connecting terminal. 

[0028] The resin housing may include a projection 
part projecting to the semiconductor chip side around 
the semiconductor element and the part of the wire pat- 
tern exposed from the resin housing exposes on a sur- 
face of the projection part. 

[0029] Accordingly, the wire pattern provided at an 
end of the projection part can be used as an outside con- 
necting terminal. 
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[0030] A distance between a surface of the wire pat- 
tern connected with the semiconductor chips and an end v 
of the projection may be longer than a distance between 
the surface of the wire pattern connected with the sem- 
iconductor chips and a back surface of the semiconduc- 
tor device. 

[0031] Accordingly, it may be possible to mount the 
semiconductor device to the board by using the wire pat- 
tern provided at the end of the projection as a outside 
connection terminal. Therefore, a part for connecting the 
semiconductor device with the board is not necessary. 
[0032] Besides, the resin housing may include com- 
prises a projection part projecting directly under the 
electronic part and a part of the wire pattern extends at 
the projection part in a molded state. Hence, it is possi- 
ble to arrange the wire pattern below the electric part 
and to have long distance between the wire pattern be- 
low the electric part and the electric part. Accordingly, ft 
is possible to prevent the solder for connecting the elec- 
tric parts from touching the wire pattern below the elec- 
tric pattern, even if the solder is flowed below the electric 
parts. 

[0033] The wire pattern may be formed by metal plat- 
ing or a conductive resin. Hence, it is possible to form 
the wire pattern easily. 

[0034] The functional part may include a lens for pho- 
tographing, the semiconductor element is a solid-state 
image sensingchip having a light-receiving surface, and 
the lens for photographing and the solid-state image 
sensing chip are arranged on the resin housing in a state 
where a light passing through the lens for photographing 
is incident on the light-receiving surface of the solid- 
state image sensing chip. Hence, the semiconductor de- 
vice may have so small area and thickness that it can 
be built in a mobile electric device and the like. 
[0035] The functional part further may include a filter 
having an aperture on a surface thereof, and wherein 
the filter may be provided at the resin housing in a state 
where the filter is arranged between the lens for photo- 
graphing and the semiconductor element Hence, ft is 
possible to arrange the filter between the lens for pho- 
tographing and the light receiving surface of the semi- 
conductor element, so that the semiconductor device for 
photographing having high functions can be provided. 
[0036] It is also object to provide a semiconductor de- 
vice for photographing including a resin housing having 
an opening extending between an upper surface of the 
resin housing and a bottom surface of the housing, a 
wire pattern made of a conductive material and molded 
in the resin housing, a part of the wire pattern being ex- 
posed on the bottom surface of the resin housing, an 
electronic part connected with the wire pattern in a state 
where the electronic parts is molded in the resin hous- 
ing, a solid-state image sensing chip which is flip chip 
connected to the part of the wire pattern being exposed 
on the bottom surface of the resin housing, and a lens 
for photographing which is mounted on an upper face 
of the housing, wherein the lens for photographing and 



the solid-state image sensing chip are arranged in a 
state where a light passing through the lens for photo- 
graphing is incident on a light-receiving surface of the 
solid-state image sensing chip through the opening of 

5 the resin housing. 

[0037] Accordingly, the board for connecting the solid- 
. state image sensing chip is not necessary because the 
solid-state image sensing chip is mounted to the resin 
housing directly. Therefore, the thickness of the semi- 

10 conductor device for photographing is substantially 
equal to a sum of the focal length of the lens for photo- 
graphing and the thickness of the solid-state image 
sensing chip. That is, it is possible to reduce the thick- 
ness of the entire semiconductor device because the 

is thickness of the board for connecting the solid-state im- 
age sensing chip is not included in the whole semicon- 
ductor device. Furthermore, It is possible to make the 
formed circuit face including the light receiving face of 
the solid-state image sensing chip face opposite with the 

20 lens for photographing through the opening, because 
the lens for photographing and the solid-state image 
sensing chip are arranged at the both sides of the open- 
ing going through the resin housing. Besides, the back 
which is an opposite side of the formed circuit face of 

25 the semiconductor chip can be held when the solid-state 
image sensing chip is mounted to the resin housing, so 
that it is possible to arrange and mount to the semicon- 
ductor chip as recognizing the image. Thus, it is possible 
to arrange and mount to the semiconductor chip with 

30 high accuracy regarding a position of the semiconductor 
chip. 

[0038] The semiconductor device for photographing 
may further include a filter having an aperture on a sur- 
face thereof, and wherein the filter is provided in the 
35 opening of the resin housing in a state where the filter 
is arranged between the lens for photographing and the 
semiconductor element. 

[0039] Accordingly, it is possible to arrange the filter 
between the lens for photographing and the light receiv- 
40 ing surface of the semiconductor element by only putting 
the filter in the opening of the resin housing. Therefore, 
the semiconductor device having high functions can be 
provided. 

[0040] It is also object to provide a method for manu- 
45 facturing a semiconductor device including the steps of 
forming a wire pattern made of a conductive material on 
a metal board, connecting an electronic part with the 
wire pattern, forming a resin housing in which the elec- 
tronic part and the wire pattern are molded by encapsu- 
50 lating the electronic part and the wire pattern on the met- 
al board , exposing a part of the wire pattern by removing 
the metal board from the resin housing and attaching a 
functional part to the resin housing, the functional part 
providing a designated function in cooperation with the 
55 semiconductor element. 

[0041 ] Accordingly, it is possible to mold the wire pat- 
tern and the electronic part in the resin housing easily, 
and to expose the wire pattern on the base surface of 
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the resin housing. Hence, it is possible to manufacture 
the above-mentioned semiconductor device easily. 
[0042] In the method, a dimple part may be formed on 
the metal board prior to the step of forming the wire pat- 
tern so that the part of the wire pattern may be arranged 
in the dimple part. 

[0043] Thus, it is possible to form the outside connect- 
ing terminal projecting from the surface of the resin 
housing easily. Besides, it is possible to form the pro- 
jection part below the electric parts and the wire pattern 
can be arranged at the projection part. 
[0044] In the method, the dimple part may be formed 
on the metal board by bending prior to the step of form- 
ing the wire pattern so that the part of the wire pattern 
may be arranged in the dimple part. 
[0045] Hence, it is possible to form the projection part 
whose form corresponds to the dimple on the resin 
housing easily. It is possible to use the wire pattern at 
the end of the projection as the outside connecting ter- 
minal. 

[0046] In the method, the wire pattern may be formed 
by metal plating. Hence, it is possible to form the wire 
pattern easily. 

[0047] In the method, the metal board may be plated 
with a different metal from a metal which forms the metal 
board prior to the step of forming the wire pattern by the 
metal plating. 

[0048] Hence, the etching speed is changed at the 
time of that the metal board is removed completely by 
etching, because the different metal from the metal 
board exists at the time of that the metal board is re- 
moved by etching. It is possible to control easily the 
completeness of the etching if a material whose etching 
speed is low or non-etching material is selected as the 
different material from the material board. 
[0049] In the method, the wire pattern may be formed 
by a conductive resin. Accordingly, it is possible to form 
the wire pattern easily. 

[0050] In the method, a functional part providing a 
designated function in cooperation with the semicon- 
ductor element may be attached on the resin housing, 
following the step of removing the metal board from the 
resin housing. Hence, it is possible to manufacture the 
semiconductor device providing the designated function 
by consecutive processes easily. 
[0051] In the method, the functional part may include 
a lens for photographing, the semiconductor element is 
a solid-state image sensing chip having a light-receiving 
surface, and the lens for photographing and the solid- 
state image sensing chip are arranged on the resin 
housing in a state where a light passing through the lens 
for photographing is incident on the light-receiving sur- 
face of the solid-state image sensing chip. 
[0052] Hence, it is possible to manufacture easily the 
semiconductor device unified by combination the lens 
for photographing and the solid-state image sensing 
chip by the resin housing. The area and thickness of the 
semiconductor device for photographing has so small 
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area and thickness that it can be putted in the portable 
electronic device and the like. 

[0053] It is also an object of the present invention to 
provide a semiconductor device for photographing in- 
5 eluding a lens holder having a lens for photographing, 
a resin molded body providing the lens holder, a solid- 
state image sensing chip mounted to a bottom surface 
of the resin molded body opposite to a surface on which 
the lens holder is mounted, and a board to which the 
resin molded body is mounted, wherein the board has 
an opening positioned at a place where the resin molded 
body is mounted, and the solid-state image sensing chip 
is mounted to the bottom surface of the resin molded 
body in a state where the solid-state image sensing chip 
is arranged in the opening. 

[0054] According to the above-mentioned invention, 
the solid-state image sensing chip is provided in the 
opening of the board. Therefore, a thickness of the 
board does not include in a total height of the semicon- 
ductor device for photographing. Hence, it is possible to 
reduce the total height of the semiconductor device for 
photographing, thereby it is possible to manufacture a 
thin-typed semiconductor device for photographing 
[0055] It is also an object of the present invention to 
provide a method for manufacturing a semiconductor 
device, including the steps of mounting a resin molded 
body, which has an electrode projecting from a bottom 
surface thereof, to a board via the electrode, and mount- 
ing a solid-state image sensing chip to the bottom sur- 
face of the resin molded body through an opening pro- 
vided in the board, after connecting the resin molded 
body to the board via the electrode. 
[0056] According to the above-mentioned invention, 
afterthe resin molded body is connected, the solid-state 
image sensing chip is connected. Therefore, an ex- 
posed time to an outside atmosphere of the soiid-state 
image sensing chip is short, thereby a possibility in that 
a dust or the like adheres on the solid-state image sens- 
ing chip is low. Hence, a decline in a picture quality 
caused by sticking the dust or the like to a light-receiving 
surface of the soiid-state image sensing chip can be pre- 
vented. 

[0057] Other objects, features, and advantages of the 
present invention will be more apparent from the follow- 
ing detailed description when read in conjunction with 
the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0058] 

Fig. 1 is a cross-sectional view showing a conven- 
tional semiconductor device package unifying a 
lens and a semiconductor chip having a C-MOS 
sensor; 

Fig. 2 is a plan view showing an arrangement of 
parts of the semiconductor device package shown 
in Fig. 1; 
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Fig. 3 is a cross-section at view showing a semicon- 
ductor device package according to the present in- 
vention; 

Fig. 4 is a plan view showing an arrangement of 
parts of the semiconductor device package shown s 
in Fig. 3; 

Fig. 5 is a cross-sectional view showing a semicon- 
ductor device package according to a first embodi- 
ment of the present invention;, 

Fig. 6 is a plan view showing an arrangement of the 10 
parts of the semiconductor device for photograph- 
ing according to the first embodiment of the present 

- invention; 

Fig. 7 is a view for explaining a manufacturing proc- 
ess of a semiconductor device for photographing *5 
according to the first embodiment of the present in- 
vention: 

Fig. 8 is a view for explaining the manufacturing 
process or the semiconductor device for photo- 
graphing according to the first embodiment of the 20 
present invention 

Fig. 9 is a v cw for explaining the manufacturing 
process of tnc semiconductor device for photo- 
graphing accorcing to the first embodiment of the 
present invention 25 
Fig. 1 0 is a view for explaining the manufacturing 
process of the sem conductor device for photo- 
graphing according to the first embodiment of the 
present invention 

Fig. 11 is a view for explaining the manufacturing 30 
process of the semiconductor device for photo- 
graphing according to the first embodiment of the 
present invention; 

Fig. 12 is a view for explaining the manufacturing 
process of the semiconductor device for photo- 35 
graphing according to the first embodiment of the 
present invention; ...... 

Fig. 13 is a view for explaining the manufacturing 
process of the semiconductor device for photo- 
graphing according to the first embodiment of the 40 
present invention; 

Fig. 14 is a view for explaining the manufacturing 
process of the semiconductor device for photo- 
graphing according to the first embodiment of the 
present invention; 

Fig. 15 is a view for explaining the manufacturing 
process of the semiconductor device for photo- 
graphing according to the first embodiment of the 
present invention; 

Fig. 16 is a view for explaining the manufacturing so 
process of the semiconductor device for photo- 
graphing according to the first embodiment of the 
present invention; 

Fig. 17 is a view for explaining the manufacturing 
process of the semiconductor device for photo- 55 
graphing according to the first embodiment of the 
present invention; 

Fig. 18 is a view for explaining the manufacturing 



process of the semiconductor device for photo- 
graphing according to the first embodiment of the 
present invention; 

Fig. 1 9 is a cross-sectional view showing a semi- 
conductor device for photographing according to 
the second embodiment of the present invention; 
Fig. 20 is an enlarged view of a part A shown in Fig. 
19; 

Fig. 21 is a view for explaining a manufacturing 
process of the semiconductor device for photo- 
graphing according to the second embodiment of 
the present invention; 

Fig. 22 is a view for explaining the manufacturing 
process of the semiconductor device for photo- 
graphing according to the second embodiment of 
the present invention; 

Fig. 23 is a cross-sectional view showing a semi- 
conductor device according to the third embodi- 
ment of the present invention; 
Fig. 24 is an enlarged view of a part A shown in Fig. 
23; 

Fig. 25 is a plan view showing an arrangement of 
parts arranged on the part A shown in Fig. 23; 
Fig. 26 is a view in a state where a wire pattern is 
arranged at an underside of electronic parts without 
forming a projection part; 

Fig. 27-(a) is a plan view showing a semiconductor 
device for photographing according to a fourth em- 
bodiment of the present invention and Fig. 27-(b) is 
a cross-sectional view showing a semiconductor 
device for photographing according to the fourth 
embodiment of the present invention; 
Fig. 28 is- a plan view showing an example regard- 
ing a board shown in Fig. 27; 
Fig. 29 is a plan view showing another example re- 
garding a board shown in Fig. 27; 
Fig. 30-(a) is a plan view showing a state in which 
a reinforcement board is attached to a back surface 
of a board shown in Fig. 28 and Fig. 30-(b) is a side 
view showing a state in which a reinforcement 
board is attached to a back surface of a board 
shown in Fig. 28; 

Fig. 31 -(a) is a plan view showing a state in which 
a reinforcement board is attached to a back surface 
of a board shown in Fig. 29 and Fig. 31 -(b) is a side 
view showing a state in which a reinforcement 
board is attached to a back surface of a board 
shown in Fig. 29; 

Fig. 32 is a view for explaining the manufacturing 
method of the semiconductor device for photo- 
graphing shown in Fig. 27; 

Fig. 33 is a plan view showing a metal board before 

electronic parts are mounted thereon; and 

Fig. 34 is a cross-sectional view showing a metal 

board in a state where electronic parts are mounted 

thereon. 
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DETAIL DESCRIPTION OF THE PREFERED 
EMBODIMENTS 

[0059] A description will now be given, with reference 
to the drawings, of embodiments of the present inven- 
tion. 

[0060] Fig. 3 is a cross-sectional view showing a sem- 
iconductor device package according to the present in- 
vention. The semiconductor device package shown in 
Fig. 3 includes a semiconductor chip 10, a wire pattern 
12a and a housing 14. The semiconductor chip 10 and 
the housing 1 4 respectively correspond to the semicon- 
ductor chip 1 and the housing 4 shown in Fig. 1 . The 
wire pattern 12a corresponds to the wire pattern 2a 
formed on the printed circuit board 2 shown in Fig. 1 . 
[0061] That is, the semiconductor device package ac- 
cording to the present invention does not have the print- 
ed circuit board 2 shown in Fig. 1 , and the wire pattern 
12a is exposed from a surface of the housing 14 in a 
state where the wire pattern 12a is molded in the hous- 
ing 14. A projection electrode 1 0a of the semiconductor 
chip 10 is flip chip mounted to the wire pattern 12a by 
an anisotropic conductive resin 16. Although the wire 
pattern is formed on the board, the board is removed 
during the process for manufacturing the semiconductor 
device package and eventually is in a state shown in 
Fig. 3. The process for removing the board will be ex- 
plained later. 

[0062] On the back side of the wire pattern 1 2a, name- 
ly on the side of the housing 14, an electronic part 9 is 
connected by a solder 9a. That is, after the electronic 
part 9 is mounted on the wire pattern 1 2a, the electronic 
part 9 and the wire pattern 12a are molded by a resin 
forming the housing 14. 

[0063] The housing 14 may be used for the purpose 
of not only mounting a lens for photographing as de- 
scribed later but also forming a semiconductor device 
package carrying out various functions with the semi- 
conductor chip 10. 

[0064] According to the above-mentioned embodi- 
ment, the electronic part 9 related to the semiconductor 
chip 1 0 is molded in the housing 1 4 and arranged inside 
the area of the semiconductor chip 1 0 as shown in Fig. 
4. Thus, the electronic part 9 is not arranged outside the 
housing 14, so that the external form of the semicon- 
ductor device package does not become large. Further- 
more, the printed circuit board 8 for providing the elec- 
tronic part 9 as shown in Fig. 1 is not necessary, so that 
the thickness of the semiconductor device package can 
be decreased by the thickness corresponding to the 
printed circuit board 8. Besides, since the wire pattern 
12a for mounting the semiconductor chip is held in a 
state where the wire pattern 1 2a is molded in the hous- 
ing 14, the printed circuit board 2 shown in Fig. 1 is not 
needed. Accordingly, the thickness of the semiconduc- 
tor device package can be further decreased by the 
thickness corresponding to the printed circuit board 2. 
[0065] The method of manufacturing the semiconduc- 



tor device package according to the present embodi- 
ment will be further explained as described later. 
[0066] Referring to Fig. 5, a semiconductor device for 
photographing according to a first embodiment of the 
s present invention will be explained as follows. Fig. 5 is 
a cross-sectional view showing a semiconductor device 
for photographing according to the first embodiment of 
the present invention. In Fig. 5, parts that are the same 
as the parts shown in Fig. 1 are given the same refer- 
to ence numerals in, and explanation thereof will be omit- 
ted. 

[0067] The semiconductor device for photographing 
according to the first embodiment of the present inven- 
tion has a structure where a solid-state image sensing 
is chip 10A is used as the semiconductor chip 10, and a 
housing 1 4A is used as the housing 1 4 to which the lens 
3 is attached. Accordingly, the electronic part 9 connect- 
ed to the solid-state Image sensing chip 10A is molded 
in the housing 14A having the lens 3 for photographing. 
Thus, the semiconductor device for photographing ac- 
cording to the first embodiment of the present invention 
is put in a smaller horizontal projective area than the 
area of the semiconductor device for photographing 
shown in Fig. 1. 

[0068] Furthermore, in the semiconductor device for 
photographing according to the first embodiment of the 
present invention, the printed circuit board for providing 
the electronic parts 9, namely the printed circuit board 
8 shown in Fig. 1 , is not necessary. Besides, the wire 
pattern 1 2a for mounting the solid-state image sensing 
chip 1 0A, namely the semiconductor chip 1 0, is held by 
being molded in the housing 14A. Therefore, the printed 
circuit board for providing the solid-state image sensing 
chip 1 0A, namely the printed circuit board 2 shown in 
Fig. 2, is also not necessary. Thus, a size measured in 
aheight direction, namely the thickness, of the semicon- 
ductor device for photographing according to the first 
embodiment of the present invention is smaller than that 
of the semiconductor device for photographing shown 
in Fig. 1 . 

[0069] As described above, the area and thickness of 
the semiconductor device for photographing according 
to the first embodiment of the present invention are 
smaller than them of the semiconductor device for pho- 
tographing shown in Fig. 1 . 

[0070] Next, a structure of the housing 1 4A will be ex- 
plained. 

[0071] The housing 14A has a through opening in al- 
most center. A light from the lens 3 for photographing is 
incident through a through opening on a light-receiving 
surface 1 0Aa of the solid-state image sensing chip 1 0A. 
An IR filter 5 is arranged between the lens 3 for photo- 
graphing and the light-receiving surface 1 0Aa of the sol- 
id-state image sensing chip 10A. The IR filter 5 is ar- 
ranged on a step part of the through opening of the hous- 
ing 14A and fixed by an adhesive 20. There is an aper- 
ture 5a having an opening of a designated size on the 
lens 3 side of the IR filter 5. 
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[0072] The lens 3 for photographing is provided on the 
opposite side of the solid-state image sensing chip 1 0A 
as to the through opening of the housing 14A and fixed 
by a lens holding lid 22. The lens holding lid 22 is fixed 
to the housing 14A by an adhesive 24. Accordingly, a 
light incident on the lens 3 for photographing is focused 
by the lens 3 for photographing and is incident on the 
light-receiving surface 10Aa of the solid-state image 
sensing chip 10A through the aperture 5a and the IR 
filter 5. 

[0073] As described above, the wired pattern 12a is 
arranged on the base of the housing 14A in a state 
where the wire pattern 1 2a is molded in the housing 1 4A, 
and a projection electrode (bump) 14Ab of the solid- 
state image sensing chip 1 0A is flip chip mounted to the 
wire pattern 12a. An outside connecting terminal 26 is 
formed on the base of the housing 14A as an extending 
part of the wire pattern 1 2a. 

[0074] Fig. 6 is a plan view showing an arrangement 
of the parts of the semiconductor device for photograph- 
ing as described above. An outermost line shown in Fig. 
6 corresponds to the external form of the housing 14A. 
A hatched center area corresponds to the light- receiving 
surface 1 0Aa of the solid-state image sensing chip 1 0A. 
[0075] Next, a method for manufacturing the semi- 
conductor device for photographing shown in Fig. 5 will 
be explained with reference to Figs. 7 to 18. Figs. 7 to 
1 8 are views showing the manufacturing process of the 
semiconductor device for photographing step by step. 
In the respective figures of Figs. 7 to 18, (b) is a plan 
view, and (a) is a cross-sectional view along with a single 
dashed chain line of the plan view shown in (b). 
[0076] First of all, as shown in Fig. 7, the board 12 is 
prepared as a base for forming the wire pattern 1 2a. The 
board 1 2 is a copper plate having a thickness of 0. 1 mm. 
[0077] Next, as shown in Fig. 8, a dimple 28 is formed 
on a designated place of the board 12 by etching, press 
or the like. The dimple 28 is a hollow part for forming the 
outside connecting terminal 26 and is formed on the po- 
sition of the outside connecting terminal 26 shown in Fig. 
6. 

[0078] Afterthat, as Fig 9 shows, a photosensitive re- 
sist 30 is applied on the entire surface of the backside 
of the board 1 2. Then, as shown in Fig. 10, a resist 28 
forming the wire pattern 12a is removed. The removal 
of the resist 28 is preformed by an exposure process or 
a developing process which is a known technology. 
[0079] Following the above, as shown in Rg. 1 1 , the 
wire pattern 1 2a is formed on the place where the resist 
28 is removed. The wire pattern 12a is formed by de- 
positing copper by an electrolytic plating or applying a 
conductive paste to the place where the resist 28 is re- 
moved, in case of using the electrolytic plating, it is pre- 
ferred that a metal which is different from copper, a ma- 
terial of the board 12, such as gold, nickel or the like is 
plated first, and then the copper is plated. This is be- 
cause the etching of the board 12 is stopped so as to 
remove only the board 12 at the layer of gold or nickel 



by etching due to difference in the etching speed be- 
tween copper and gold or nickel. 
[0080] Next, as shown in Fig. 1 2, the remaining resist 
30 is removed. The wire pattern 12a is formed on the 

5 board 1 2 as described above. The plated part in the dim- 
ple 28 corresponds to the outside connecting terminal 
26. Following the above, as shown in Fig. 13, the elec- 
tronic part 9 is mounted and soldered with the designat- 
ed position of the wire pattern on the board 12. 

10 [0081 ] After that, as shown in Fig. 1 4, the housing 1 4A 
is molded by a resin. The housing 14A is formed on the 
side of that wire pattern 12a is formed. Therefore, the 
electronic part 9, the wire pattern 12a and the outside 
connecting terminal 26 are in a state where they are 

15 molded in the housing 1 4A. 

[0082] Next, as shown in Fig. 15, the board 12 is re- 
moved by etching. Although etching cupper is carried 
out at this time because the board is formed by copper, 
it is possible to remove only copper and prevent the wire 

20 patter 12a and the outside connecting terminal 26 from 
being removed if gold or nickel is plated during the plat- 
ing process shown in Fig. 11. After the board 12 is re- 
moved, the housing 14A having the bottom surface on 
which the wire pattern 12a and the outside connecting 

25 terminal 26 are exposed remains. It may be possible to 
tear the board 12 off instead of removing the board 12 
by etching. 

[0083] The outside connecting terminal 26 projects 
from the bottom surface of the housing 14A after the 

30 board 12 is removed, because the outside connecting 
terminal 26 is formed in the dimple 28 of the board 12. 
Thus, in case of that the semiconductor device for pho- 
tographing according to the present embodiment is con- 
nected with another board for instance, it is possible to 

35 connect with another board easily by using the projec- 
tive outside connecting terminal 26. In the meantime, it 
is not always needed that the outside connecting termi- 
nal 26 is projectively arranged. The outside connecting 
terminal 26 may be only exposed on the bottom surface 

40 of the housing 14A as well as the wire pattern 12a. In 
such a case it is not necessary to form the dimple 28 on 
the board 12. 

[0084] After removing the board 12, as shown in Fig. 
16, the solid-state image sensing chip 10A is flip chip 
45 mounted to the wire pattern 1 2a exposed on the bottom 
surface of the housing 14A by the anisotropic conduc- 
tive resin 16. 

[0085] Thereafter, as shown in Fig. 1 7, the IR filter 5 
having the aperture 5a on its upper face is fitted in the 

50 housing 1 4A and fixed by an adhesive. Then, as shown 
in Fig. 18, the lens 3 is fitted in the housing 14A and 
fixed by the lens holding lid 22 and the semiconductor 
device for photographing is completed. 
[0086] Next, a semiconductor device for photograph- 

55 mg according to the second embodiment of the present 
invention will be explained referring to Figs. 19 and 20. 
Rg. 1 9 is a cross-sectional view showing a semiconduc- 
tor device for photographing according to the second 
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embodiment of the present invention. Fig. 20 is an en- 
larged view of a part A shown in Fig. 1 9. In Figs. 1 9 and 
20, parts that are the same as the parts shown in Fig. 5 
are given the same reference numerals in, and expla- 
nation thereof will be omitted. 

[0087] The semiconductor device for photographing 
according to the second embodiment of the present in- 
vention substantially has the same structure as the first 
embodiment of the present invention as described 
above. The difference between the second embodiment 
and the first embodiment is a structure of the housing 
14A. That is, the semiconductor device for photograph- 
ing according to the second embodiment of the present 
invention has a housing 14B instead of the housing 14A. 
Hence, the outside connecting terminal 26 of the first 
embodiment is replaced by an outside connecting ter- 
minal 26A. 

[0088] As shown in Figs. 19 and 20, a housing 14B 
has a projection part 14Ba, which is projected from a 
back face 10Ac of the solid-state image sensing chip 
1 0A, is nearthe solid-state image sensing chip 1 0A. The 
outside connecting terminal 26A is formed on the pro- 
jection part 14Ba. Accordingly, the outside connecting 
terminal 26A is projected from the back face 1 0Ac of the 
solid-state image sensing chip 1 0A. 
[0089] In the above state, the semiconductor device 
for photographing is held by the outside connecting ter- 
minal 26A, in a case where the semiconductor device 
for photographing is put on a plane. Accordingly, the 
semiconductor device for photographing according to 
the present embodiment can be put on and mounted to 
the printed circuit board by using the outside connecting 
terminal 26A, for example. Hence, it is not necessary to 
prepare a flexible board and the like for connecting ex- 
ternal devices, so that cost and size of the apparatus 
using the semiconductor device for photographing can 
be reduced. 

[0090] Next, a method of manufacturing the semicon- 
ductor device for photographing according to the sec- 
ond embodiment of the present invention will be ex- 
plained with reference to Figs. 21 and 22. 
[0091] The method of manufacturing the semiconduc- 
tor device for photographing according to the second 
embodiment of the present invention is substantially the 
same as the one according to the first embodiment of 
the present invention shown in Figs. 7 to 18 and only 
the process shown in Fig. 21 is different. 
[0092] That is, in the process of the method of manu- 
facturing the semiconductor device for photographing 
according to the second embodiment of the present in- 
vention, a relatively big hollow part 32 is formed by bend- 
ing the board 12 as shown in Fig. 21 , prior to the wire 
pattern 12a is formed. The process shown in Fig. 21 is 
carried out instead of the process shown in Fig. 7. 
[0093] The photosensitive resist 30 is applied on the 
both faces of the board 1 2 in order to form the wire pat- 
tern 12a. The process shown in Fig. 22 corresponds to 
the process in Fig. 9. The processes following the proc- 



ess shown in Fig. 22 are the same as the method of 
manufacturing the semiconductor device for photo- 
graphing according to the first embodiment, and their 
explanations will be omitted. 

5 [0094] Next, the semiconductor device for photo- 
graphing according to the third embodiment of the 
present invention will be explained by referring to Figs. 
23 and 24. Fig. 23 is a cross-sectional view showing a 
semiconductor device according to the third embodi- 

10 ment of the present invention. Fig. 24 is an enlarged 
view of a part A shown in Fig. 23. Fig. 25 is a view show- 
ing an arrangement of parts arranged on the part A 
shown in Fig. 23. In Fig. 23 to 25, parts that are the same 
as the parts shown in Fig. 5 are given the same refer- 

15 ence numerals in, and explanation thereof will be omit- 
ted. 

[0095] The semiconductor device for photographing 
according to the third embodiment of the present Inven- 
tion has substantially the same structure as the device 

20 according to the first embodiment of the present inven- 
tion except for the structure of the housing 1 4A. That is, 
the semiconductor device for photographing according 
to the third embodiment of the present invention has a 
housing 14C instead of the housing 14A according to 

25 the first embodiment. 

[0096] As shown in Fig. 23, the housing 14c includes 
a projection part 1 4Ca projecting below the electric part 
9. As shown in Fig. 24 in detail, a part of the wire pattern 
12a is extended to the projection part 14Ca. That is, the 

30 wire pattern 12a extended below the electric part 9 is 
molded in the projection part 1 4Ca. Hence, it is possible 
to arrange the wire pattern 1 2a below the electronic part 
9 and to have enough distance between the wire pattern 
1 2a and the solder 9a connecting to the electric parts 9. 

35 [0097] Fig. 26 is a view in a state where a wire pattern 
1 2a is arranged under the electronic part 9 without form- 
ing a projection part. In this state, as shown in a part A 
in the Fig. 26, the distance between the wire pattern 1 2a 
and electronic part 9 is very short. Besides, in case of 

40 that the solder 9a for connecting with electronic part 9 
flows inside of the electronic part 9, there is a possibility 
that the solder 9a contacts the wire pattern 12a extend- 
ing below the electronic part 9. 
[0098] However, if the projection part 1 4Ca is formed 

45 on the housing 14C and the wire pattern 12a is molded 
in the projection part 1 4Ca, it is possible to have enough 
distance between the wire pattern 12a extending below 
the electric part 9 and the electric part 9 and between 
the wire pattern 1 2a extending below the electric part 9 

50 and the solder 9a for connecting the electric part 9. 
Thus, it is possible to arrange the wire pattern 12a below 
the electric part 9, and a flexibility to design the wire pat- 
tern 12a can be improved. 

[0099] In the meantime, the projection part 1 4Ca can 
55 be manufactured by a process as well as the process 
shown in Fig. 11. That is, the dimple is formed in a po- 
sition where the electric part 9 is arranged on the board 
1 2 and the wire pattern 1 2a is formed in the dimple, prior 
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to the wire pattern 12a is formed on the board 12. 
[0100] Next, referring to Fig. 27, a semiconductor de- 
vice 40 for photographing according to a fourth embod- 
iment of the present invention will be explained. Fig. 
27-(a) is a plan view showing the semiconductor device 
for photographing according to the fourth embodiment 
of the present invention and Fig. 27-(b) is a cross-sec- 
tional view showing a semiconductor device for photo- 
graphing according to the fourth embodiment of the 
present invention. 

[0101] The semiconductor device for photographing 

40 in this embodiment includes a housing 41 and a 
board 42: A lens 44 for photographing and the solid- 
state image sensing chip 1 0A are provided on the hous- 
ing 41 '. The housing 41 is mounted on the board 42. 
[0102] In this embodiment, the housing 41 is sepa- 
rately formed from a lens holder 41 A and a resin molded 
body 41 B made of resin. The lens 44 for photographing 
is arranged on a substantially center part of the lens 
holder 41 A. An opening part 41 Aa is formed on an upper 
part of the lens 44 for photographing in order to take an 
image to the lens 44. An aperture 41 Ab is formed under 
the lens 44 for photographing. An IR filter 45 is arranged 
under the aperture 41 Ab. 

[0103] The lens holder 41 A having an above-de- 
scribed structure is provided on the resin molded body 
41 B having an opening part 41 Ba arranged in a center 
part of the resin molded body 41 B. Electronic parts are 
provided inside of the resin molded body 41 B in this em- 
bodiment as well as in the third embodiment. An outside 
connecting terminal 41 Bd is formed on a projection part 

41 Be projecting from a bottom surface 41 Bb. Providing 
the electronic parts inside of the resin molded body 41 B 
and forming the outside connecting terminal 41 Bd in this 
embodiment are implemented by an equivalent way to 
the third embodiment, and hence explanation thereof 
will be omitted. 

[0104] The solid-state image sensing chip 10A is flip 
chip mounted to the bottom surface 41 Bb of the resin 
molded body 41 B. The light- receiving surface 10Aa of 
the solid-state image sensing chip 10A faces the lens 
44 for photographing through the opening part 41 Ba of 
the resin molded body 41 B. Hence, it is possible to form 
a picture taken by the lens 44 for photographing on the 
light-receiving surface 10Aa. 

[0105] In this embodiment, the housing 41 is mounted 
to the board 42 by the outside connecting terminal 41 Bd 
formed on the bottom surface 41 Bb of the resin molded 
body 41 B of the housing 41 . 

[0106] The board 42 includes a polyimide film 42A 
and a wire 42B. The wire 42B is formed on the polyimide 
film 42A and made of a copper plate, a copper foil, or 
the like. An opening part 41 a is formed on the board 42 
due to existence of the solid-state image sensing chip 
1 0A because the solid-state image sensing chip 1 0A is 
connected on the bottom surface 41 Bb of the resin 
molded body 41 B. 

[0107] The solid-state image sensing chip 10A has, 



for instance, a thickness of 600 um or less. On the other 
hand, the board 42 has a thickness of 100 um or less. 
The outside connecting terminal 41 Bd has a projecting 
height from the base surface 41 Bb of the resin molded 
5 body 41 B of approximately 80 um. Therefore, a sum of 
the thickness of the board 42 and the projecting height 
of the outside connecting terminal 41 Bd is much shorter 
than the thickness of the solid-state image sensing chip 
1 0A. The total height of the semiconductor device 40 for 
photographing is a sum of the height of housing 41 and 
the thickness of the solid-state image sensing chip 1 0A. 
In this embodiment, the thickness of the board 42 and 
the projecting height of the outside connecting terminal 
41 Bd are not included in the total height of the semicon- 
ductor device for photographing 40 because the solid- 
state image sensing chip 1 0A is provided in the opening 
part 41 a formed on the board 42. It Is a significant ad- 
vantage of the present invention that the thickness of 
the board 42 can be reduced from the total height of the 
semiconductor device 40 for photographing, because 
the semiconductor device 40 for photographing is gen- 
erally provided into a small-sized apparatus such as a 
mobile apparatus. 

[0108] Fig. 28 is a plan view showing an example re- 
garding a board shown in Fig. 27. Electrode lands 42b 
are provided around the opening part 41a of the board 
42. The outside connecting terminal 41 Bd of the resin 
molded body 41 B of the housing 41 is connected with 
the electrode land 42b. The electrode land 42b is lead- 
connected with an end part of the board 42 by the wire 
42B. 

[0109] Dummy lands (electrode pads) 42c are ar- 
ranged on vicinities of comers of the opening part 41a 
of the board 42. The dummy bump 42c is not connected 
with the wire 42B, thereby the dummy bump 42c elec- 
trically isolated. The dummy lands 42c are formed as 
corresponding to dummy bumps (dummy projection 
parts) formed on four corners of the resin molded body 
41 B. The dummy bump of the resin molded body 41 B 
is formed as well as the projection part 41 Be and the 
outside connecting terminal 41 Bd. However, the dummy 
bump is electrically isolated because the dummy bump 
is not connected with the electrode of the solid-state im- 
age sensing chip 1 0A which is mounted on the bottom 
surface 41 Bb of the resin molded body 41 B. The comers 
of the board 42 are fixed to the resin molded body 41 B 
by connecting the dummy bumps of the resin molded 
body 41 B with the dummy lands 42c of the board 42. 
[01 10] If the comers of the board 42 are not fixed, dis- 
so advantages, such that the corners wind or bend back- 
ward during a manufacturing process and in a use for 
long period of time, may occur. When the outside con- 
necting terminals 41 Bd are provided in the vicinity of the 
four corners of the opening part 41 a of the board 42, the 
55 outside connecting terminals 41 Bd are connected with 
the electrode lands 42b of the board 42 and corners of 
the board 42 are fixed. However, depending on the po- 
sitions of the electrode of the so I id-state image sensing 
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chip 10A, it may be unnecessary that the outside con- 
necting terminals 41 Bd are provided in the vicinity of the 
four corners of the opening part 41 a. In such case, it is 
possible to prevent a generation of winding or bending 
backward of the corners of the opening part 41a of the 
board 42 by fixing the vicinity of the four corners of the 
opening part 41 a with the resin molded body 41 B. If the 
outside connecting terminals 41 Bd are formed on the 
four corners of the opening part 42a, the dummy bumps 
are not necessary to be formed, thereby not the dummy 
lands 42C but the electrode lands 42b are arranged. 
[01 1 1 ] Fig. 29 is a plan view showing another example 
of the board 42. The opening part 41a of the board 42 
shown in Fig. 29 has a opening and rectangular config- 
uration but not having one side. Because of this config- 
uration of the opening part 41a, it may be possible to 
easily take the solid-state image sensing chip 10A into 
the opening part 42a. For this structure of the opening 
part 42a, it is effective to connect the four comers by the 
dummy bumps. 

[0112] Fig. 30-(a) is a plan view showing a state in 
which a reinforcement board is stuck on a back surface 
of the board 42 shown in Fig. 28 and showing the board 
42 seen from a side of the wire 42B. Fig. 30- (b) is a side 
view showing a state in which a reinforcement board is 
stuck on a back surface of the board shown in Fig. 28. 
A periphery of the opening part 42a of the board 42 has 
a narrow width, thereby bending of the board is apt to 
occur. When bending of the board 42 occur, a gap of the 
positioning of the resin molded body 41 B or an unsatis- 
factory connection may be generated, at the time when 
the resin molded body 41 B is provided on the board 42. 
Accordingly, the reinforcement board 43 is attached to 
the periphery of the opening part 41 a of the board 42 by 
an adhesive or the like, thereby the generation of the 
bending may be prevented. 

[01 13] The polyimide film may be desirable to be uti- 
lized for the reinforcement board 43 as well as the base 
of the board 42. The reinforcement board 43 has a thick- 
ness of 50 }im to 1 00 u,m. If the reinforcement board 43 
preferably has a thickness of 50 urn to 100 \xxr\, a sum 
of the thickness of the board 42 and the thickness of the 
reinforcement board 43 is shorter than the thickness of 
the solid-state image sensing chip 10A, thereby the 
semiconductor device 40 for photographing can have 
sufficiently small thickness so as to be incorporated into 
the small-sized apparatus. 

[0114] Fig. 31 -(a) is a plan view showing a state in 
which the reinforcement board 46 is attached to the back 
surface of the board 42 shown in Fig. 29 and showing 
the board 42 seen from a side of the wire 42B. Fig. 3 1 -(b) 
is a side view showing a state in which the reinforcement 
board 46 is attached to the back surface of the board 42 
shown in Fig. 29. The advantages of the reinforcement 
board 46 in Fig. 31 is equivalent to the advantages of 
the reinforcement board 46 in Fig. 30, therefore the 
same explanation thereof will be omitted. In this partic- 
ular case, the opening part 41 a has an opening and rec- 



tangular configuration but not having one side. Hence, 
bending of the board 42 is apt to occur. Therefore, it is 
important to provide the reinforcement board 43 on the 
board 42. 

s [0115] Next, referring to Fig. 32, the manufacturing 
method of the semiconductor device 40 for photograph- 
ing will be described. 

[0116] Although firstly the resin molded body 41 B is 
formed, a detailed explanation thereof will be omitted, 
io because the resin molded body 41 B is formed by an 
equivalent method to the method of manufacturing of 
the housing 14A in the first embodiment of the present 
invention. 

[0117] Processes of manufacturing of the resin mold- 
's ed body 41 B are shown in Fig. 32-(a) to (c). As shown 
in Fig. 32-(a), a wire pattern is formed on a metal board 
50 including a concave part in a position thereof which 
corresponds to the projection part of the resin molded 
body 41 B, and the electronic parts 9 are mounted on the 
20 wire pattern. Next, as shown in Fig. 32-(b), the resin 
molded body 41 B is formed by resin-molding. After that, 
as shown in Fig. 32-(c), the metal board 50 is eliminated. 
[0118] Meanwhile, Fig. 33 is a plan view showing the 
metal boards 50 in a prior state where the electronic 
25 parts 9 are mounted thereon. A plurality of the metal 
boards 50 are formed on one whole metal board. Firstly, 
concave parts 52 corresponding to the projection parts 
41 Be, and concave parts 52 A corresponding to the dum- 
my bumps, are formed on the whole metal board if nec- 
30 essary. And then, the outside connecting terminals 
41 Bd are formed on the concave parts 52 and the con- 
cave parts 52A, and electrode pads 54 for mounting the 
electronic devices 9 are formed on the whole metal 
board. Electrode pads 56 for connecting the solid-state 
35 image sensing chips 1 0A are formed on the whole metal 
board. Wire patterns 58 for connecting the electrode 
pads 56 with the electrode pads 54, the electrode pads 
56 with the outside connecting terminals 41 Bd, and the 
electrode pads 54 with the outside connecting terminals 
40 41 Bd, are also formed on the whole metal board. The 
outside connecting terminals 41 Bd, the electrode pads 
54, the electrode pads 56, and the wire pattern 58 are 
formed by the same processes in which the resist is uti- 
lized as the processes in the above-described first em- 
45 bodiment of the present invention. After the electrode 
pads 54 and 56 and the wire pattern 58 are formed on 
the whole metal board, the whole metal board are cut to 
make pieces of the metal boards 50. Respective areas 
of the metal boards 50 are shown as surrounded areas 
so by dotted lines in Fig. 33. 

[0119] Fig. 34 is a cross-sectional view showing the 
metal boards 50 in a state where the electronic part 9 is 
mounted thereon. The electronic part 9 is connected 
with the electrode pads 54 by conductive pastes. While 
55 a solder is utilized as a conductive paste generally, a 
silver (Ag) paste 60 is utilized in this embodiment 
[01 20] In this embodiment, the electrode pads 54 and 
56 and the wire pattern 58 are, for example, plated with 
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plating layers of palladium (Pd), nickel (Ni), palladium 
(Pd), gold (Au) from bottom to top. After the electronic 
part 9 is mounted on the electrode pads 54 by the con- 
ductive pastes, the resin molded body 41 B is formed by 
resin-molding. And then, the metal board 50 is eliminat- 5 
ed, thereby the electrode pads 54 and 56 and the wire 
pattern 58 are exposed. 

[01 21] In case of that the electronic part 9 is mounted 
to the electrode pads 54 by the solder, it may occur on 
a vicinity of a solder connection part that the electrode 
pads 54 and the wire pattern 58 are peeled off from the 
resin molded body 41 B. in such case, it may be ob- 
served that a discoloration occurs in the vicinity of the 
solder connection parts of the electrode pad 54 and the 
wire pattern 58 after the electrode pad 54 and the wire 
pattern 58 are soldered. This discoloration may occur 
due to a chemical combination of ingredients of the wire 
pattern and the solder. Since such peeling frequently oc- 
curs at a position where the discoloration occurs, it is 
assumed that the peeling may be caused by the chem- 
ical combination of the ingredients of the wire pattern 
and the solder. 

[0122] Because of this, in this embodiment, the elec- 
tronic part 9 is connected by the silver (Ag) paste 60 
which has been utilizing as a die bonding material from 
the past. It is confirmed that neither the discoloration oc- 
curring in case of that the solder is utilized nor the peel- 
ing occurs when the silver (Ag) paste is utilized for con- 
necting the electronic part 9. Therefore, for connecting 
the electronic part 9, firstly a proper quantity of the silver 
(Ag) paste is applied on the electrode pad 54 formed on 
the metal board 50. Then, after the electronic part 9 is 
positioned on a designated position by a mounter, the 
silver (Ag) paste is heat-melted, thereby the electronic 
part 9 is completely fixed with the electrode pad 54. 
[0123] Here, referring back to Fig. 32, the manufac- 
turing method of the semiconductor device 40 for pho- 
tographing will be continued describing. 
[0124] The resin molded body 41 B formed by the 
processes shown in Fig. 32-(a) to (c) is mounted to the 
board 42 as shown in Fig. 32-(d). At this time, the solid- 
state image sensing chips 10A has not been mounted 
to the resin molded body 41 B yet. Next, as shown in Fig. 
32-(e), the solid-state image sensing chips 10A is posi- 
tioned at the opening part 42a of the board 42 and 
mounted to the resin molded body 41 B by soldering. 
Lastly, the lens holder 41 A in which the lens 44 for pho- 
tographing and the IR filter 45 are provided is mounted 
and completely fixed by an adhesive or the like on the 
resin molded body 41 B, thereby the semiconductor de- 
vice 40 for photographing is completed. 
[0125] In the above-mentioned manufacturing proc- 
ess, after the resin molded body 41 B is mounted to the 
board 42, the solid-state image sensing chips 1 0A is 
mounted to the resin molded body 41 B. Assuming that 
the solid-state image sensing chips 10A is mounted to 
the resin molded body 41 B before the resin molded body 
41 B is mounted to the board 42, a mounting process of 



the resin molded body 41 B is implemented in case 
where the light-receiving surface 1 0Aa of the solid-state 
image sensing chip 10A is exposed. 
[01 26] Since the mounting process of the resin mold- 
ed body 41 B includes a reflow process of the solder, 
there is high possibility that a dust or a foreign body is 
stuck to the light-receiving surface 10Aa of the solid- 
state image sensing chip 1 0A in a reflow hearth. Since 
a light for photographing is incident on the light-receiv- 
ing surface 1 0Aa of the solid-state image sensing chip 
10A, an adhesion of the dust or the foreign body on the 
light-receiving surface 10Aa may give a bad-influence 
to pictures. 

[0127] In order to prevent such adhesion of the dust 
or the foreign body, in this embodiment, after a board 
mounting process in which the resin molded body 41 B 
is mounted to the board 42, an image sensing chip 
mounting process In which the solid-state Image sens- 
ing chip 10A is mounted to the resin molded body 41 B 
is implemented. Because of this, it is possible to reduce 
a time in which the light-receiving surface 1 0Aa of the 
solid-state image sensing chip 1 0A is exposed to an out- 
side atmosphere, thereby a reduction of a yield rate of 
a product due to the adhesion of the dust is prevented. 
[01 28] Furthermore, a heat-resistance temperature of 
the solid-state image sensing chip 1 0A is generally ap- 
proximately 230 °C which is close to a temperature of a 
melting point of an eutectic solder which is approximate- 
ly 220 to 230 °C. Therefore, when the resin molded body 
41 B is mounted to the board 42 after the solid-state im- 
age sensing chip 10A is mounted to the resin molded 
body 41 B, the eutectic solder cannot be utilized. In this 
case, rather, a solder having a lower melting point such 
as approximately 1 80°C than a melting point of the eu- 
tectic solder, such as a lead free solder, must be utilized. 
A connect ability of the lead free solder is lower than a 
connect ability of the eutectic solder. Therefore, a relia- 
bility of a product in which the lead free solder is utilized 
may be low. However, according to this embodiment of 
the present invention, as described above, after the 
board mounting process in which the resin molded body 
41 B is mounted to the board 42, the image sensing chip 
mounting process in which the solid-state image sens- 
ing chip 10A is mounted to the resin molded body 41 B 
is implemented. Hence, it is possible to utilize various 
connection materials including the eutectic solder when 
the resin molded body 41 B is mounted to the board 42. 
[0129] The present invention is not limited to these 
embodiments, but various variations and modifications 
may be made without departing from the scope of the 
present invention. 

[0130] The patent application is based on Japanese 
priority patent applications No. 2001-055735 filed on 
February 28, 2001 and No. 200 1-3 15672 filed on Octo- 
ber 12, 2001, the entire contents of which are hereby 
incorporated by reference. 
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Claims 

1. A semiconductor device characterized by com- 
prising: 

a resin housing (14, 14A, 14B, 14C)provided 
with afunctional part; 

a wire pattern (1 2a) made of a conductive ma- 
terial and molded in the resin housing (14, 14A, 
14B, 14C), a part of the wire pattern (12a) being 
exposed from the resin housing (14, 14A, 14B, 
14C); 

an electronic part (9) connected with the wire 
pattern (12a) in a state where the electronic 
part (9) is molded in the resin housing (1 4, 1 4A, 
14B, 14C); and 

a semiconductor element (10,1 OA) connected 
to the part of the wire pattern (12a) exposed 
from the resin housing (14, 14A, 14B, 14C). 

2. The semiconductor device as claimed in claim 1 , 
characterized in that the semiconductor element 
(1 0, 1 0A) is flip chip mounted to the part of the wire 
pattern (12a) exposed from the resin housing (14, 
14A, 14B, 14C). 

3. The semiconductor device as claimed in claim 1 or 
2, characterized in that the part of the wire pattern 
(12a) exposed from the resin housing (14, 14A, 
1 4B, 1 4C) projects from a surface of the resin hous- 
ing (14, 14A, 14B, 14C). 

4. The semiconductor device as claimed in claim 1 or 
2, characterized in that the resin housing (14, 14A, 
14B, 14C) comprises a projection part (26, 26A) 
projecting to the semiconductor chip side around 
the semiconductor element and the part of the wire 
pattern (12a) exposed from the resin housing (14, 
1 4A, 1 4B, 1 4C) exposes on a surface of the projec- 
tion part (26, 26A). 

5. The semiconductor device as claimed in claim 4, 
characterized in that a distance between a surface 
of the wire pattern (12a) connected with the semi- 
conductor chips (1 0, 10A) and an end of the projec- 
tion (26, 26A) Is longerthan a distance between the 
surface of the wire pattern (1 2a) connected with the 
semiconductor chips (10, 10A) and a back surface 
of the semiconductor device. 

6. The semiconductor device as claimed in one of 
claims 1 to 5, characterized in that the resin hous- 
ing (14, 14A, 14B, 14C) comprises a projection part 
(14Ca) projecting directly under the electronic part 
and a part of the wire pattern (12a) extends at the 
projection part (14Ca) in a molded state. 

7. The semiconductor device as claimed in one of 



claims 1 to 6, characterized in thatthe wire pattern 
(12a) is formed by metal plating. 

8. The semiconductor device as claimed in one of 
5 claims 1 to 6, characterized in thatthe wire pattern 

(12a) is formed by a conductive resin (16). 

9. The semiconductor device as claimed in one of 
claims 1 to 8, characterized in that the functional 

10 part comprises a lens (3) for photographing, the 
semiconductor element is a solid-state image sens- 
ing chip (10A) having a light-receiving surface 
(10Aa), and the lens (3) for photographing and the 
solid-state image sensing chip (10A) are arranged 

is on the resin housing (14, 14A, 14B, 14C) in a state 
where a light passing through the lens (3) for pho- 
tographing is incident on the light-receiving surface 
(10Aa) of the solid-state image sensing chip (10A). 

20 10. The semiconductor device as claimed in claim 9, 
characterized in that the functional part further 
comprises a filter (5) having an aperture (5a) on a 
surface thereof , and wherein the filter (5) is provided 
at the resin housing (14, 14A, 14B, 14C) in a state 

25 where the filter is arranged between the lens (3) for 
photographing and the semiconductor element 
(10A). 

1 1 . A semiconductor device for photographing charac- 
30 terized by comprising: 

a resin housing (14A, 14B, 14C) having an 
opening extending between an upper surface 
of the resin housing (14A, 14B, 14C) andabot- 

35 torn surface of the housing; 

a wire pattern (12a) made of a conductive ma- 
terial and molded in the resin housing, a part of 
the wire pattern being exposed on the bottom 
surface of the resin housing; 

40 an electronic part (9) connected with the wire 

pattern (12a) in a state where the electronic 
part (9) is molded in the resin housing (14A, 
14B, 14C): 

a solid-state image sensing chip (1 OA) which is 
45 flip chip mounted to the part of the wire pattern 

(12a) being exposed on the bottom surface of 
the resin housing; and 

a lens (3) for photographing which is mounted 
on an upper face of the housing (14A, 14B, 
so UC); 

wherein the lens (3) for photographing and the 
solid-state image sensing chip (10A) are arranged 
in a state where a light passing through the lens (3) 
55 for photographing is incident on a light-receiving 
surface (1 OAa) of the solid-state image sensing chip 
(1 OA) through the opening of the resin housing. 
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12. The semiconductor device for photographing as 
claimed in claim 1 1 , further characterized by com- 
prising a filter (5) having an aperture (5a) on a sur- 
face thereof, and wherein the filter (5) is provided 
in the opening of the resin housing (14A, 14B, 14C) 
in a state where the filter (5) is arranged between 
the lens (3) for photographing and the semiconduc- 
tor element (1 OA). 

13. A method for manufacturing a semiconductor de- 
vice characterized by comprising the steps of: 

forming a wire pattern (1 2a) made of a conduc- 
tive material on a metal board (12); 
connecting an electronic part (9) with the wire 
pattern (12a) ; 

forming a resin housing (14) in which the elec- 
tronic part (9) and the wire pattern (12a) are 
molded by encapsulating the electronic part (9) 
and the wire pattern (12a) on the metal board 
(12); 

exposing a part of the wire pattern (12a) by re- 
moving the metal board (12) from the resin 
housing (14); and 

attaching a functional part to the resin housing 
(14), the functional part providing a designated 
function in cooperation with the semiconductor 
element (10). 

14. The method for manufacturing a semiconductor de- 
vice as claimed in claim 13, characterized in that 
a dimple part (28) is formed on the metal board (1 2) 
prior to the step of forming the wire pattern (1 2a) so 
that the part of the wire pattern (1 2a) is arranged in 
the dimple part (28). 

15. The method for manufacturing a semiconductor de- 
vice as claimed in claim 1 3 or 1 4, characterized in 
that the dimple part (28) is formed on the metal 
board (12) by bending prior to the step of forming 
the wire pattern (12a) so that the part of the wire 
pattern (12a) is arranged in the dimple part (28). 

1 6. The method for manufacturing a semiconductor de- 
vice as claimed in one of claims 13 to 15, charac- 
terized in that the wire pattern (12a) is formed by 
metal plating. 

17. The method for manufacturing a semiconductor de- 
vice as claimed in claim 16, characterized in that 
the metal board (12) is plated with a different metal 
from a metal which forms the metal board (1 2) prior 
to the step of forming the wire pattern (12a) by the 
metal plating. 

1 8. The method for manufacturing a semiconductor de- 
vice as claimed in one of claims 13 to 15, charac- 
terized in that the wire pattern (12a) is formed by 



a conductive resin (16). 

1 9. The method for manufacturing a semiconductor de- 
vice as claimed in one of claims 13 to 15, charac- 

5 terized in that a functional part providing a desig- 
nated function in cooperation with the semiconduc- 
tor element (10) is attached on the resin housing 
(1 4), following the step of removing the metal board 
(12) from the resin housing (14). 

10 

20. The method for manufacturing a semiconductor de- 
vice as claimed in claim 1 9, characterized in that 
the functional part comprises a lens (3) for photo- 
graphing, the semiconductor element (10) is asolid- 

15 state image sensing chip (1 OA) having a light-re- 
ceiving surface (10Aa), and the lens (3) for photo- 
graphing and the solid-state Image sensing chip 
(10A) are arranged on the resin housing (14) in a 
state where a light passing through the lens (3) for 

20 photographing is incident on the light-receiving sur- 
face (10Aa) of the solid-state image sensing chip 
(10A). 

21. A semiconductor device (40) for photographing 
25 characterized by comprising: 

a lens holder (41 A) having a lens (44) for pho- 
tographing; 

a resin molded body (41 B) providing the lens 

30 holder (41 A); 

a solid-state image sensing chip (10A) mount- 
ed to a bottom surface of the resin molded body 
(41 B) opposite to a surface on which the lens 
holder (41 A) is mounted; and 

35 a board (42) to which the resin molded body 

(41 B) is mounted; 

wherein the board has an opening (41a) po- 
sitioned at a place where the resin molded body 
40 (41 B) is mounted, and the solid-state image sens- 
ing chip (10A) is mounted to the bottom surface of 
the resin molded body (41 B) in a state where the 
solid-state image sensing chip (10A) is arranged in 
the opening (41a). 

45 

22. The semiconductor device for photographing as 
claimed in claim 21 , further characterized by com- 
prising a penetrating hole formed in the resin mold- 
ed body (41 B), and wherein the lens (44) for photo- 

50 graphing of the lens holder (41 A) faces a light re- 
ceiving surface (10Aa) of the solid-state image 
sensing chip (1 OA) through the hole. 

23. The semiconductor device for photographing as 
55 claimed in claim 21 , further characterized by com- 
prising an electrode (41 Bd) which projects from a 
surface of the resin molded body (41 B) on which 
the solid-state image sensing chip (10A) is mount- 
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ed, wherein the resin molded body (41 B) is mount- 
ed to the board via the electrode. 

24. The semiconductor device for photographing as 
claimed in claim 23, further characterized by com- 5 
prising an electrode pad (42c) and a wire pattern 
(42B) formed on the board and exposed on the sur- 
face of the resin molded body (41 B) from which the 
electrode (41 Bd) projects, and an electronic part 
molded in the resin molded body (41 B) in a state io 
where the electronic part is connected with the elec- 
trode pad (42c). 

25. The semiconductor device for photographing as 
claimed in claim 24 characterized in that the elec- is 
tronic part is connected with the electrode pad (42c) 

by a silver (Ag) paste. 

26. The semiconductor device for photographing as 
claimed in claim 23, further characterized by com- 20 
prising: 

a dummy projection part which is formed on a 
surface of the resin molded body (41 B) in a po- 
sition corresponding to a vicinity of a comer of 25 
the board (12), the dummy projection part hav- 
ing the same structure as the electrode (41 Bd), 
but being electrically isolated, and 
an electrically isolated electrode pad (42c) pro- 
vided on the board (12) and connected to the 30 
electrically isolated dummy projection part. 

27. The semiconductor device for photographing as 
claimed in claim 21 , further characterized by com- 
prising a reinforcement plate (43) which is stuck to 35 
the board (42) in an area where the resin mold body 

(41 B) is mounted so as to reinforce the resin molded 
body (41 B). 

28. A method for manufacturing a semiconductor de- 40 
vice, characterized by comprising the steps of: 

mounting a resin molded body (41 B) , which has 
an electrode (41 Bd) projecting from a bottom 
surface thereof, to a board (42) via the elec- 
trode; and 

mounting a solid-state image sensing chip 
(1 OA) to the bottom surface of the resin molded 
body (41 B) through an opening (41 a) provided 
in the board (42), after connecting the resin so 
molded body (41 B) to the board (42) via the 
electrode (41 Bd). 
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